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Effects of Carambola ( Averrhoa carambola) Plantation 
on Heavy Metal Content in Soil and Heavy 
Mental Accumulation in Fruits 
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Abstract: The soil heavy metal element absorption and enrichment of Carambola ( Averrhoa carambola) were analied 
through the heavy metal elements content such as Cd, Pb, Cu, Hg, As, Cr of different types, different soil samples and 
different age trees of carambola in lianjiang green food base were investigated . The results showed that © the soil pH 
5.50 which is acid soils and the heavy metal content of carambola orchard soil and fresh fruits were in conformity with the 
quality requirements of the production of green food; @ Heavy metal absorption carambola in the soil were different with 
the the different heavy metal element and different kinds; @ The enrichment of Cd was the most than other elements of 
heavy metals and the concentration coefficient was 0.947 . According to the sequence as enrichment coefficients, the order 
was Cd (0.947) > Hg (0.098) > Cu (0.023) > Pb (0.003) > As (0.001) = Cr (0.001) . 

K ey words: Carambola ( Averrhoa carambola); Soil; Fresh fruits; Heavy metal; Concentration coefficient 
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Table 1 pH changes in soil after plantation of Carambola 




















































































































4 6 
4 year garden 6 year garden 
Type of soil control soil after soil after 
plantation plantation 
sandy loam soil (5S,) 4.04 3.75 3.76 
red loam soil (S5) 5.50 4.45 4.15 
(UU: mg kg!) 
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Table 2 Contents of heavy metals in soil after plantation of Carambola (unite: mg kg: ! ) 
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4 year garden soil 








Standard index of 


green-food permission 


6 year garden soil 


after plantation 


0.020 0.014 


Heavy metal Type of soil Control soil 
S .02. 
Cd 1 0.023 
S5 0.028 
S i2 
Pb 1 5.20 
S5 4.85 
S 0.042 
Hg i 
S5 0.082 
$i 6.10 
As 
S5 8.95 
Sı 6.65 
Cu 
S, 8.55 
? Sı 87.3 
r S 33.9 
NY@T391 - 2000 ( 2002) 










































































0.30 
0.026 0.017 
25.50 11.65 

50 
5.40 7.90 
0.057 0.057 

0.25 
0.071 0.060 
12.15 6.05 

25 
7.15 6.85 
5.85 23.80 

50 
8.10 28.95 
75.7 95.5 

120 
32.2 57.9 


i i Note: according to NY@F 391 -2000 (Zhu and Zhu, 2002) 
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Table 3 Contents of heavy metals in Carambola (unite: mg kg ! ) 



































( ) 
Type of soil (age of tree) 


Sı (4 years) 
S; (6 years) 
S, (4years) 
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0.017 
0.026 
0.021 
0.008 
0.018 


0.045 
0.090 
0.004 
0.003 
0.036 
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: M» =0.03 
Standard index of permission 
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0.006 
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0.005 
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0.383 
0.406 
0.309 
0.445 
0.386 


0.063 
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Table 4 Accumulation coefficient of heavy metals in fruits 








Cd 


























0.019 


Heavy mental content in soil (mg kg”! ) 


















































f : 4 0.018 
Heavy mental content in fruit (mg kg  ) 





Accumulation coefficient 0.947 

























































































































































































Pb 


12.613 


0.036 


0.003 














As Cu Cr 








Hg 
































0.061 8.050 16.675 62.275 


0.006 0.005 0.386 0.058 


0.098 0.001 0.023 0.001 


note: Calculation of accumulation coefficient according to the average value of soil and fruit metal content of every sample point 
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